In this paper the technique used to control the relative timing and synchronization of the major accelerator systems at Fermilab is described.
Introduction
The various operating modes of the injector accelerators include fixed target and colliding beam operation in conjunction with simultaneous machine studies. For example, in a 60 second interval the conventional Main Ring may be called upon to: a) load the Tevatron with 12 high intensity Booster batches each containing 82 rf bunches at 150 GeV, b) transfer a Booster batch at 8 GeV with 8 rf bunches to the Debuncher or Accumulator, c) accelerate high intensity beam several times to 120 Gev for antiproton production, and d) accelerate beam to 150 GeV for Main Ring studies. In the case of colliding beam operation, the different tasks can be even more varied. All this requires a simple, flexible means of coordination.
Alternatives
One approach to solving this problem, employed at the CERN PS, would be to have front-end computers keep track of all the parameters associated with a certain machine cycle as a separate data base. As a particular cycle begins, all the front-end computers load the hardware from that data base. Likewise, a user wishing to change some parameter from a control console simply chooses that particular type of machine cycle as if it were a separate machine. Thus one may tune any machine mode independently of any others.
We have decided to approach the problem in a different manner for two reasons. The first is that it would have demanded an unacceptable expansion of the control system software during the very time the control system and the Tevatron were being commissioned. Figure 2 shows the console program page which allows the operator to construct or modify the synchronization of the Fermilab accelerator systems. On the right side of the page the detailed clock event structure of a particular sequence is defined. The 
Distribution of Sequences in a Supercycl
Once the sequences have been defined, it remains to determine how they are to occur in time. This is done on the leftmost columns of the console display shown on figure 2. The length of the TLG Figure 3 shows a copy of a Lexidata plot for the sequences defined in Figure 2 Varying the intensity of the Booster was easily solved with the addition of timing registers to control the pulse length of the H-beam from the Linac. As anticipated, the dynamic range of the Booster is great enough so that different reset events need only control these registers.
There may be several as yet unknown problems still to be attacked. At least we now have a philosophy and a mechanism for making the Fermilab injector a flexible, multipurpose system.
